Abstract Though Black and Hispanic men who have sex with men (MSM) are at an increased risk for HIV, few HIV risk reduction interventions that target HIV-positive MSM, and even fewer that use technology, have been designed to target these groups. Despite similarratesofsocialmediaandtechnologyuseacrossracial/ethnic groups, online engagement of minority MSM for HIV prevention efforts is low. Since minority MSM tend to have less representation in online HIV prevention studies, the goals of this online anonymous study of HIV-positive gay-identified men were to test the feasibility of conducting targeted recruitment by race/ethnicity and sexual orientation, to assess technology and social media use, and to assess globalHIVtransmissionrisk.In2011,ananonymousonlinesurvey was conducted among 463 members of an HIV-positive personals website. Emails were sent to a subset of HIV-positive male memberswhoself-identifiedasgay.While57 %wereWhite,substantial proportions of participants were Black (20 %) or Hispanic (18 %).
Introduction
Though Black and Hispanic gay men and other men who have sex withmen(MSM)areatanincreasedriskforHIV,fewHIVriskreductioninterventionsthattargetHIV-positiveMSM,andevenfewer that use technology, have been designed to target these groups (Sullivan et al., 2011) . Despite similar rates of usage of technology and social media across racial/ethnic groups, online engagement of minority MSM for HIV prevention efforts is low (Chiasson, Shaw, Humberstone, Hirshfield, & Hartel, 2009; Fernandez et al., 2007; Rosser et al., 2009 ). There are two likely explanations for the disparity in engagement with online HIV prevention studies for minority MSM. First, it is estimated that minority men constitute only 13 % of the U.S. male population (U.S. Census Bureau, 2012), which may account for the smaller proportion of minority respondents who complete online surveys. Second, online recruitment bias may occur. Sullivan et al. (2011) reported on under-enrollment of U.S. minority MSM in online HIV prevention studies, where rates of under-enrollment ranged from 29-84 % for Black MSM and 6-89 % for Hispanic MSM. High under-enrollment may have been due to differential click-through rates on banner ads that under-represented minority MSM, or not recruiting men from sites that cater to minority MSM (e.g., Black Gay Chat).
MSM are known for being early adopters of technology and social media (Bolding, Davis, Sherr, Hart, & Elford, 2004; Wong, Gullo, &Stafford,2004) .Socialmediahas beendefined as mobile and web-based technologies that enable individuals and (online) communities to share, co-create,social network, and modify usergenerated content, which includes words, pictures, videos and audio (Curtis, 2013; Kietzmann, Hermkens, McCarthy, & Silvestre, 2011) . Social media interventions for MSM at high risk of HIV have been successfully implemented through videos, interactive games, mobile applications (apps), online communities, and text messaging (Grov, Breslow, Newcomb, Rosenberger, & Bauermeister, 2014; Mustanski, Garofalo, Monahan, Gratzer, & Andrews, 2013) . The U.S. population online now has similar proportions of White, Black, and Hispanic adults (Pew Research Center, 2011; Smith, 2010b) , with Blacks and Hispanics being more likely to own a mobile phone and use it for text messaging and social media than Whites (Smith, 2010a) . A recent study of MSM in New York City found that 72 % owned a smartphone and an additional 8 % said they planned to buy one within the year (Grov, Ventuneac, Rendina, Jimenez, & Parsons, 2013) .
Recent technology-based interventions for HIV-positive populations have focused on disease prevention and healthcare, such as medication adherence, rather than reducing sexual risk, and have beendeliveredvia texting andon computers (Gamage et al., 2011; Harris et al., 2010; Horvath et al., 2013; Pellowski & Kalichman, 2012) . As many HIV-positive MSM use social media and sexual networking sites to meet sex partners (Grov, Golub, &Parsons,2010; Liau,Millett,&Marks,2006) ,thesevenuesmay also be effective places to engage men in prevention and intervention efforts when and where they choose,as opposed to requiring a structured clinical or research setting (Hooper, Rosser, Horvath, Oakes, & Danilenko, 2008; Wolitski, Gomez, & Parsons, 2005) .
The goals of this study were to test the feasibility of conducting targeted online recruitment by race/ethnicity and sexual orientation, to assess technology and social media use, and to assess current globalHIV transmission risk among an online sample of HIVpositive men from the U.S. The personals section of POZ.com (POZ Personals), a website for HIV-positive individuals, was the recruitment source for this study.
Method

Participants
This study represented a collaboration between the research team and POZ, a U.S.-based website which describes itself as serving the community of people living with, and those affected by, HIV/ AIDS since 1994. POZ.com provides health information about HIV, sexually transmitted infections (STIs), and other chronic health conditions such as Hepatitis C. POZ.com also provides a national health services directory, covers HIV-related local and international news, as well as blogs, forums, and a personals section for HIV-positive individuals, which currently has over 150,000 U.S. members.
During the 7-day recruitment period, November 28 to December 5, 2011, POZ Personals sent an internal system message to a subset of HIV-positive male members who were at least 18 years of age, self-identified as gay, and had logged into the website at least once in the past 6 months (n = 5,260). During the recruitment period, POZ implemented three recruitment steps. First, messages were sent to members in New York and California, regardless of race or ethnicity. These two states were selected for online recruitment based on their population size and POZ Personals member base. Next, messages were sent to members in Georgia, targeting nonBlack-identified men (to ensure a sample of men identifying as White and other race or ethnicity). Finally, messages were sent to Georgia members who identified as Black. Georgia was selected to test the feasibility of targeted recruitment by race/ethnicity, as it had a high proportion of Black-identified members. All email recipients were considered potentially eligible.
The research team and POZ staff worked together to develop messaging for the study recruitment email. The study email subject line was''Time to take a quick survey about technology and sex?'' and the body of the email contained the following message: ''POZ has teamed up with Public Health Solutions to create a survey asking about what kinds of technology you use and about your recent sexual behavior. It will only take a few minutes and it will help POZ Personals develop future enhancements and Public Health Solutions to continue their mission of 'generating practical solutions to major public health challenges.' If you're interested, please click on the link to read the consent form and answer the short survey.''An embedded link was provided within the email; clicking on the link led potential participants to a secure webbased consent form and anonymous survey. Men provided consent by reading the consent form and clicking a button at the bottom of the form to agree to participate in the anonymous survey. The survey was provided in English and took less than 5 min to complete. Demographic characteristics, technology use, and sexual behavior in the past 3 months were assessed. Following completion of the online survey, all participants were provided an exit page containing web links to HIV/STI, drug, alcohol, and mental health treatment. The survey was optimized to allow for survey completion on smartphones and tablets. No incentives were offered to study participants. The institutional review board at Public Health Solutions approved all study procedures. POZ. com provided data for age, race/ethnicity, and education from its current (2014) POZ Personals member base to enable us to make comparisons with the study sample. , and social media use on a laptop, smartphone, or tablet (e.g., Facebook/Twitter, online banking, downloading apps, listening to music, reading books or the news, using email, watching videos, playing games, posting photos, making a video, sending or receiving texts, taking pictures, sending pictures, or talking on the phone). In terms of meeting sex partners, we asked the question,''What online sites do you use to meet men? [check all that apply]''. Participants were presented a list of 12 common social and sexual websites or apps, as well as the ability to type in additional sites they used. Men could also indicate they did not use online sites or apps to meet sex partners.
Global sexual risk questions inquired about recent behaviors: ''In the past 90 days, how many men have you had anal sex with?'' ''How many men did you have anal sex without a condom?''(All, some, none, not sure, refuse).''With the men that you had anal sex without a condom, how many were HIV-positive?''(All, some, none, not sure, refuse). Condomless anal sex (CAS) was defined as insertive or receptive anal intercourse without a condom. Serodiscordant, or potentially discordant, CAS was defined as any condomless anal sex with a partner of negative or unknown HIV status (Rosser et al., 2010a) . We did not inquire about viral suppression.
Statistical Analysis
Data analyses were performed using IBM SPSS version 20 (IBM, 2012) . Bivariate associations significant at p\.05 were included in multivariable logistic regression models. In a logistic regression with anal sex (y/n) as the dependent variable, the Rao score test for smartphone or tablet activities indicated that the four highest scores at p\.001 were sending or receiving text messages (13.22), using Facebook or Twitter (12.83), downloading apps (12.68), and sending photos on your cellphone (10.74). The apps and photos variables were moderately correlated with the Facebook/Twitter (0.50 and 0.45, both p\.01) and texting variables (0.37 and 0.43, both p\.01); as social networking and texting were conceptually relevanttotheanalysis,theappsandphotovariableswereexcluded. Survey outcome rates and methodological terminology are based on the reporting standards of the American Association for Public Opinion Research (AAPOR, 2011).
Results
Targeted Recruitment
Of the 5,260 men emailed, 1,696 (32 %) clicked on the study hyperlink taking them to the landing page and informed consent document. Of these men, 28 % (479/1,696) consented to participate. For recruitment in Georgia, we tested the feasibility of targeting participants by race/ethnicity and compared response rates of non-Black-identified and Black-identified participants. The response rate did not differ significantly for these two groups (14 % vs. 9 %, p = .075). The POZ Personals member emails contained a unique session ID code; 2 incomplete cases were identified as duplicates (and excluded) during data cleaning. Among men who consented, 463 (97 %) completed the survey. Most men completed the survey on a personal computer (64 %), followed by a Macintosh (28 %), and cellphone or tablet (8 %); no demographic differences were seen by the type of device used to take the survey. [3] = 36.07, p\.001) HIV-positive men, indicating that targeted recruitment by race/ethnicity was successful. About half of the study sample had a college degree or more, which was similar to the POZ Personals member base. As respondents were targeted by their self-reported sexual identity (gay) on the personals site, almost all respondents identified as gay, homosexual or same-gender loving.
Technology Use
Most men owned a laptop or netbook, followed by a smartphone, tablet or basic cell phone. In total 85 % of participants owned a cell phone with 65 % ofthese men reporting a smartphone, 16 %a basic cellphone,and4 %reportingbothphonetypes.Menreportedusing their cell phone or tablet for a range of activities, from playing games and watching videos to downloading apps to texting and emailing (Table 1 ). In addition, 70 % reported owning multiple technological devices (i.e., a laptop, smartphone and/or a tablet), and a multivariable logistic regression found that owning multiple devices was associated with being younger than 50 (18-29 AOR 3.13, 95 % CI 1.33, 7.36; 30-39 AOR 4.91, 95 % CI 2.45, 9.83; 40-49 AOR 2.35, 95 % CI 1.46, 3.77) and having a college degree or more (AOR 1.69, 95 % CI 1.11, 2.60), though no difference was seen by race/ethnicity.
To determine whether there were demographic differences by social media use, we conducted a series of multivariable analyses by age, race/ethnicity and education (Table 2 ). Compared to men age 50 and over, younger men were significantly more likely to own a smartphone and had significantly higher odds of using their smartphone or tablet for Facebook or Twitter, downloading an app, playing a game or listening to music, posting or sending photos or videos, emailing, texting, or watching videos. Compared to White men, men of mixed or other race had significantly lower odds of using Facebook or Twitter or posting a photo or Arch Sex Behav video online, while Black men had significantly higher odds of using their phone for sending or receiving text messages. Finally, compared to men with less than a college degree, men with a college degree or more had significantly higher odds of owning a smartphone and using it (or a tablet) for Facebook or Twitter, downloading apps, playing music, sending photos and videos to others, and watching videos.
Sexual Risk
In the past 3 months, 78 % reported anal sex with men (median number of partners = 3), 61 % reported CAS, and 39 % reported CAS with HIV-negative or unknown status men, with no differences by race/ethnicity or education (Table 3) . Respondents were asked about the types of websites or apps that they used to meet male sex partners. Aside from social networking websites such as Facebook and Twitter, the majority of sites were for sexual networking. Table 3 , men younger than age 50 were significantly more likely to report past 3-month anal sex with male partners, though no difference was seen by race/ethnicity or education. Compared with men who had not used an app or website to meet men for sex, respondents who reported 2 websites/apps or 3 or more websites/apps were significantly more likely to report male anal sex partners in the past 3 months. Compared with men who did not report owning a laptop, netbook or smartphone, men who owned these devices were significantly more likely to report having anal sex with men in the past 3 months. Men who accessed Facebook or Twitter, or sent or received text messages were also significantly more likely to engage in anal sex in the past 3 months. In multivariable logistic regression (Table 4) , men aged 30-39 were significantly more likely to report past 3-month anal sex compared with men aged 50 and over (AOR 2.74); compared with men not using websites/apps to meet sex partners, men who used 2 websites/apps (AOR 2.39) or 3 or more websites/apps (AOR 4.43) to meetmalesexpartnersweresignificantly morelikelyto reportpast 3-month anal sex. Compared with men age 50 and over, men between the ages of 30 and 49 were significantly more likely to report past 3-month CAS (Table 3) . No differences in CAS were found by race/ethnicity or education. Men who reported using 3 or more websites/ apps to meet male sex partners were significantly more likely than mennotusingthesevenuestoreportpast3-monthCAS.Owninga laptop, netbook, tablet or smartphone was significantly associated withengaginginCASwithmeninthepast3 months.Menreporting FacebookorTwitteruseorsendingandreceivingtextmessageshad significantly greater odds of reporting past 3-month CAS than men not reporting these social media activities. In multivariable analysis (Table 4) , predictors of past 3-month CAS included meeting men on3ormorewebsites/apps(AOR2.70),andowningalaptopornetbook (AOR 1.79). Fewer characteristics were associated with reporting CAS with serodiscordant/unknown status partners in the past3 months.ThebivariatepredictorofreportingCASwithserodiscordant/unknown status partners in the past 3 months was being younger than age 40 (Table 3 ). In multivariableanalysis, the only predictor of CAS with serodiscordant/unknown status partners was being under age 30 (AOR 3.38) ( Table 4) .
Discussion
In this study, a diverse sample of HIV-positive gay men was recruited on POZ Personals through targeted emails by race/ethnicity, self-reported sexual orientation, and U.S. state. As a result, 43 % were non-White, which is higher than prior online studies not using targeted recruitment approaches (Hirshfield et al., 2012; Navejas, Neaigus, Torian, & Murrill, 2012; Rosser et al., 2010b) . Having access to an online member base, with the ability to program recruitment parameters, particularly for race/ethnicity, enabled us to reach more Black gay men. This approach provided individuals a greater opportunity to enroll, and we found similar response rates for Black-and non-Black-identified participants. As the Black U.S. male population is much smaller than the White U.S. male population, targeting recruitment by race/ethnicity is a useful tool for obtaining a comparable sample size.
For online HIV prevention research that utilizes banner ads, Sullivan et al. (2011) suggested that mirroring the racial/ethnic composition of banner advertisements to a specific target population may mitigate the lower click-through rates of racial and ethnic minority men. Regardless of recruitment methodology, there will always be individuals who do not elect to participate in online or mail-in surveys, and in-person or phone interviews.
Thefinding thatoldermen tended totake the survey, compared to the POZ Personals member base, suggests that future recruitment of HIV-positiveMSMshouldincludeageasatargetcriterioninorderto increase participation and representation of younger HIV-positive MSM. Our findings demonstrate the importance of engaging HIVpositive minority and non-minority gay men in prevention efforts. Men who used social media on smartphones or tablets for social and sexual networking were significantly more likely to report recent sexual activity than their non-social media using counterparts. Findingsfromreportedtechnologyusesuggestthatitisnotjustthetypeof device being used, but how it is used, and where this population can be reached and engaged for HIV prevention efforts. For HIV-positive Black MSM and those under age 30, social media, texting, games, videos and apps may be effective ways to reach men with HIV prevention content.
Arch Sex Behav
Online and mobile technology use for meeting sex partners was common among HIV-positive gay men in this study. While slightly more than half of the sample reported using 3 or more websites or apps to meet sex partners, men who did so were significantly more likely to report anal sex (AOR 4.43) and CAS (AOR 2.70). Preventing HIV transmission from HIV-positive gay men can have a potentially great public health impact (Janssen & Valdiserri, 2004) . Many HIV-positive individuals modify their sexual behaviors to reduce possible transmission after receiving an HIV-positive diagnosis (Gorbach, Drumright, Daar, & Little, 2006) ; however, a growing number of studies indicate that, while some HIV-positive individuals initially reduce HIV transmission risk during the first 12 months post-diagnosis, a substantial proportion reports increased transmission risk 12-24 months post-diagnosis (Gorbach et al., 2011; Heijman et al., 2012) .
The use of antiretroviral treatment to attain viral suppression of HIV greatly reduces the risk of sexual HIV transmission (Cohen et al., 2011 ). In the current study, we did not inquire about viral suppression; however, based on current literature, it is possible that only about a third of participants under age 30 were virally suppressed (Singh et al., 2014) . What is concerning is that, although only 8 % of the study sample was under age 30, younger HIV-positive men in the current study were significantly more likely than older men to report CAS with HIV-negative or unknown status partners, regardless of race/ethnicity, education, or social media use. It may be that younger HIV-positive gay men have less experience with sexual negotiation with their sex partners than older HIV-positive gay men, or men who have had HIV fora longertime (Semple, Patterson, &Grant, 2000) . Online communities, videos, and interactive games that include sexual nego- (30) 51 (51) 83 (29) 76 (44) 50 (28) 100 (39) Race/ethnicity
White (Ref) 204 (56) 62 (62) 164 (58) 99 (57) 95 (53) 157 (61 (46) 46 (46) 131 (46) 77 (44) 90 (50) 113 (44) College degree or more 197 (54) (5) 16 (16) 14 (5) 19 (11) 11 (6) 22 (9) Arch Sex Behav tiation and sexual scripts are critical to educate and model safer sex behaviors (Christensen et al., 2013; Hirshfield et al., 2012; Young, 2013) . Historically, online research has had lower response rates than offline research as there are fewer social constraints compared to in-person interviewing (Birnbaum, 2004) . The participation rate (i.e., number of respondents providing usable data divided by the number of initial personal invitations requesting participation) (AAPOR, 2011) was 8.8 % (AAPOR RR 1), which is higher than a large, un-incentivized, online study in the field that used similar recruitment methods (Hirshfield et al., 2012) , but comparable to a large online study that did provide incentives (Horvath et al., 2012) . The survey in the current study was advertised as brief, and took less than 5 min to complete, which may have contributed to higher response rates. In addition, the 32 % click-through rate in the current study was approximately 10 times higher than a comparable recruitment design conducted on a gay-oriented sexual networking website (Hirshfield et al., 2012) . The most likely reason for the differential click-through rate between studies was that the current study email was only sent to active POZ Personals members who frequently check their messages, whereas the other study sent emails to all of their members, regardless of member activity. Finally, the recruitment strategy for this online survey was the utilization of an email list that included members from three U.S. states of a personals website for HIV-positive individuals. For researchers who do not havefinancialresources to pay foran advertising campaign, alternative free online recruitment methods include gaining permission from local or national listserv administrators of HIV prevention groups to post a study banner, posting an ad on Craigslist Volunteer's section (locally or nationally), and contacting local HIV prevention community based organizations to ask permission to post a study banner on their website.
Limitations
Our data have limitations that deserve mention. We conducted targeted recruitment by sexual orientation and race/ethnicity but not by age. While the representativeness of younger MSM was slightly lower than the age demographic in the overall POZ Personals sample, it is clear that the age range of study participants does not represent all MSM or current trends in the HIV epidemic (Singh et al., 2014 ). However, we were able to successfully recruit enough young MSM to maintain statistical power. POZ Personals' online system had the ability to target bisexual men, though we did not target this subgroup, as we reached the desired sample size with gay-identified men; however, bisexual men may have a different technology use and risk profile that warrants further investigation. It is important to note that, although all men were recruited online and had Internet access, there were apparent differences in technology and social media use. It is possible that fewer disparities now exist than when the study was conducted in 2011 since technology has become increasingly more affordable. The current study was not conducted for the purpose of estimating HIV transmission risk. We utilized global measures, also known as ''incidence reports'' (Catania et al., 2005) , to capture risk behaviors that occurred during the past 90 days. This approach has been used with high HIV prevalence populations (Mustanski, Garofalo, Herrick, & Donenberg, 2007) , where even minimal endorsements ofriskduring short-timeintervals may be more telling than inquiring about a single encounter during the same time frame (Catania et al., 2005) . Nevertheless, we did not collect certain indicators that would have provided a fuller profile of global risk behaviors, such as viral suppression or CD4 count, time since HIV diagnosis, number of sexual partners prior to the past 3 months, partner type(s), context of sexual encounters (e.g., oneon-one, group sex), or usual sexual negotiation behaviors (e.g., HIVdisclosure,condomusediscussion,sexualpositioning).Also, we only inquired about male sex partners met online and are therefore unable to determine whether sexual risk may have differed by venue.Further,wedidnotcollect'click'datafortheexitpagelinks to HIV/STI, drug, alcohol, and mental health treatment. Future research in this area should assess the characteristics and needs of participants who click on treatment and prevention exit page links. Finally, the findings from this online study may not be generalizable to all HIV-positive gay men who access personals websites, to HIV-positive MSM who do not identify as gay, to POZ Personals gay members outside of the three U.S. states from which men were recruited, to men who were exposed to the study email but did not click on it, or to men who do not identify as Black, White or Hispanic.
Conclusions
As new HIV infections in gay and other MSM have been attributed in part to increased access to sex partners via the Internet (Wolitski, 2005) , it is critical to deliver behavioral interventions to HIV-positive gay men online to reach many high-risk men at a relatively low cost (Chiasson et al., 2006; Stall & van Griensven, 2005) , engage HIV-positive gay men where they meet sex partners (Rosser et al., 2010b) , give men the option to participate on their own time in a private setting, as opposed to a structured clinical setting , and reach ethnically diverse men who may have differential transmission risk and engagement in prevention initiatives. A recent study successfully increased recruitment of minority MSM on a social networking website by targeting banner ads to participants by race/ethnicity (Sullivan et al., 2011 ). In the current study, conducting targeted recruitment within a known population parameter (e.g., active POZ Personals members) enabled us to reach HIV-positive Black and Hispanic gay men, demonstrating that we can implement a sampling scheme that ensures representation of HIV-positive minority MSM online. Of note, a large number of men clicked on the study email and then immediately exited before consenting. Providing incentives and digital media (e.g., tailored videos) are two approaches that may help to increase the proportion of potential participants. Finally, this study demonstrated our ability to engage high-risk HIV-positive men, especially those who use multiple devices and websites or apps to meet sex partners.
This study helped to inform online targeted recruitment techniques, response rates for this recruitment strategy, global sexual risk, access to technology, and social media use on smartphones and tablets among self-identifying HIV-positive gay men from three U.S. states. This study also represented a successful collaboration between a research team and a for-profit institution. The research team made initial contact with POZ, and the relationship developedoverseveralyears.Duringthattime,theresearchteaminitiated communication regularly, set up meetings regarding mutual research interests, and included POZ on research proposals.
Translation of existing evidence-based interventions into social media formats and development of new effective interventions that capitalize on technologic media advances are both a priority (Chiasson, Hirshfield, & Rietmeijer, 2010) . Despite evidence that technology-mediated HIV sexual risk reduction approaches are efficacious (Bailey et al., 2012) , none have been developed and rigorously tested exclusively for HIV-positive populations, and more specifically, HIV-positive MSM (Pellowski & Kalichman, 2012) . Efficacy trials of technology-based studies to reduce the sexual risk behavior of high-risk HIV-positive MSM are needed. Studies can better engage young MSM in research by utilizing alternate methods for data collection, such as conducting surveys on mobiledevices,apps,andbytexting.Interventionsthatcanreachand engagehigh-riskHIV-positivegaymenintheirdailyactivitiesandin a cost-effective manner are advantages of technology-based prevention approaches, and should be further developed.
